This suggests that at this time coal miners suffered from chest disease. Gregory (1831) and Thomson (1837) first reported "black lungs" in Great Britain, but at this time only one proven case (Stratton, 1838) had been seen in Newcastle. In 1861 Sir John Simon mentioned that Northumberland and Durham miners were free from excess of pulmonary disease and suggested that this was due to good ventilation of their pits.
In 1866 and 1869 Greenhow demonstrated to the Pathological Society of London cases of colliers' black lung among miners from the Newcastle area. Oliver (1908) stated that cases of miners' phthisis were common in the Newcastle Infirmary towards the end of the nineteenth century, but he said that since the turn of the century very few cases had been seen. It appears then, that in the latter half of the nineteenth century what is now called the complicated form of miners' pneumoconiosis (Fletcher and Gough, 1950) was being recognized, but that at the beginning of the twentieth century it had almost disappeared. By the end of 1933 no miner from Durham had been certified as suffering from pneumoconiosis and only one from Northumberland, compared with 500 from Wales.
In 1943 the Workmens Compensation Act was extended to include earlier lung changes (dust reticulation). Table 1 (from McVittie, 1949) shows the number of men certified from 1939 to June, 1948, before the National Insurance (Industrial Injuries) Act took the place of the workmen's compensation acts, and demonstrates the great increase in certifications following the extended scope of this legislation.
The increase appears everywhere, but the total numbers in Northumberland, Durham, and Cumberland 1939 1940 1941 1942 1943 1944 1945 1946 1947 Browne, Beck, and McCallum (1949) showed that 69 were coal miners, most of them with chest symptoms. Twenty-one men, all of them face workers, had pneumoconiosis, 16 with the simple and five with the complicated disease. The radiological changes were similar to those described in South Wales coal miners by Hart and Aslett (1942) and by Davies and Mann (1949) .
Attention was further drawn to the problem when between March and July, 1948, 21 (Retief, 1946 ). It appears that only full size films are likely to be of use in detecting pneumoconiosis in coal miners, where the choice lies between them and the miniature (35 mm.) film. We have, therefore, not used the miniature films for categorization. Only the large films have been considered. These were only available in a small proportion of the cases-about 10% of the total number of men in the pits.
Viewing.-Two observers examined the large films on a standard viewing box. Sessions were kept short to avoid fatigue and lasted from threequarters to one hour, and the final category had to be agreed by both observers. Where there was doubt, a number of reference films which had been classified by members of the Pneumoconiosis Research Unit in Cardiff, using their system (Fletcher, Mann, Davies, Cochrane, Gilson, and Hugh-Jones, 1949) , were used as a standard (Fletcher and Oldham, 1949, 1951) . These reference films had been taken at a Durham colliery with the same machine and technique as that used for the films being classified. A copy of Davies and Mann's (1949) paper, which describes each category, was percentage of the sample but also as a percentage of Radiological Type of Disease.-Most of the the total number of men at the colliery. The latter pneumoconiosis seen in these films was of the figure represents, therefore, a minimum one.
simple variety, mainly in the first three categories. Assuming that all the films read as Category 1 Category 4 was not found at all frequently. The were in fact normal, at least 1-9% to 4.2% of all the number of films placed in each category, and the men at these eight pits have pneumoconiosis number considered normal (Category 0), is shown (Category 2 and over), or between 3-3% and 8&5% for each pit in Table 7 which shows that the comof the sample attending for a miniature film. These plicated variety is much rarer and is represented in are the men with really significant changes. The these films mainly in Category A with a few in most conservative estimate of pneumoconiosis, all Categories B and C. There are no films in Category categories, at these pits would then be between 3% D, but we have seen men in this category in our outand 6% of the total working population. It is patient work, though infrequently. In some cases impossible to estimate the disability associated with it has been possible to pick out films which in the disease in these men as only a small proportion appearance suggested classical silicosis (second stage) were examined clinically. However, most of those rather than coal workers' pneumoconiosis, and who were radiographed were actively at work at usually on reference to the occupational history a the time, and our out-patient experience shows that long period of stone drilling has been noted. These there is little relation between disability and the films have not been included in the present x-ray appearance.
series. When the men with pneumoconiosis are considered by age and category (Table 8) it is seen that, excluding two men in Category 1, all categories occur in men over 24 years of age. Nearly all the men with pneumoconiosis will have done at least six to eight years' underground work which would include four to five years' pneumatic hewing. Below 30 years of age there are few men in Category 2 or 3. Dust changes are more common after the age of 34 years. After 39 to 44 years there is no marked change in the percentage of men with abnormal films in each five-year age group. This may be because men with more advanced pneumoconiosis tend to leave the pit after this age, or because the older men are changing to less dusty work away from the face, for the average age in each category does not vary very much. It is noteworthy that after the age of 54 years about a third of the men show no recognizable dust changes on radiography.
The occupational histories of these men did not differ from those who had pneumoconiosis, a fact which suggests a difference in susceptibility.
Discussion
It is clear from the evidence presented here that there is a fairly widespread prevalence of lung changes due to dust, particularly in the Durham coalfield and probably to a lesser extent in Northumberland. It must be emphasized, however, that so far it appears that the north east reflects only faintly conditions in South Wales, and not only are the numbers of miners affected far smaller than in Wales but also the disease is probably less severe, with perhaps less risk of superimposed tuberculous infection. Nevertheless the pathology of pneumoconiosis in the north east is similar to that in the soft coal areas of South Wales (Duguid, personal communication) . In the 40 years since Oliver's reference to the disease there has been no further mention of it in the north east other than a suggestion that there may have been a true increase in incidence of the disease in other coalfields than the South Wales one, though not such a serious increase (Fletcher, 1948) .
There may well have been a small incidence of pneumoconiosis in this area after the end of the nineteenth century, but a black lung or " anthracosis " in a coal miner is often accepted as a normal finding, and the complicated form may have been regarded as purely tuberculous. From the clinical standpoint many miners who were, in fact, suffering from the effects of dust inhalation have in the past undoubtedly been considered to have bronchitis, or bronchitis and emphysema. The limitations of ordinary chest radiology have not been sufficiently appreciated, because it has only recently been shown how much individual opinions may differ even where the radiography is of the highest quality (Fletcher and Oldham, 1949 But at the same time improvements in ventilation were being introduced, largely because of mine gases and the risk of explosion. Because of the long natural history of pneumoconiosis it seems reasonable to link these facts and to correlate the early expansion of the coalfield with the evidence of gross pneumoconiosis 20 or 30 years later. This was before mechanization, and only the hand pick was used in the coalfield, so that ventilation was probably the main factor involved. The improvements in ventilation which followed closely deeper and more extensive mines probably sufficed to reduce dust concentration to a level low enough to make pneumoconiosis a rarity for the time being. It seems likely that increased dustiness from mechanization has reversed this trend over the last 30 years, and that ventilation has not always kept pace with the increase in the depth and extent of the pits.
Although relatively a small problem compared with that in some of the other coalfields in Britain, pneumoconiosis in Durham is now of considerable local importance and its full implications must still be assessed. The present data, derived from the work of a mass radiography unit in certain pits in Durham, despite their limitations, give the most complete information which is at present available.
Conclusion
There seems to be no reason to fear the results of pneumoconiosis surveys, because the miners themselves know that the disease occurs, and on the whole welcome an attempt to investigate it. Mass radiography in a mining area must be prepared in advance to deal with pneumoconiosis. In Durham it was arranged that men could be referred to the Nuffield Department of Industrial Health through their own doctors, if further advice was required. In advising men with pneumoconiosis, an attempt is made to counteract the psychological ill-effects of the diagnosis by explanation and reassurance.
As these results suggest that the Newcastle observers have tended to read too high, though not consistently, the minimum figures for the total of all categories at each pit may be considered to be too high and misleading. Films placed in Category 1 and also some in Category 2 would probably be found to include some normal films if they were re-read, or read by different observers. The present definition of the lower limit of simple pneumoconiosis may need to be revised, as even skilled observers occasionally diagnose early Category 1 changes in men without dust exposure (Fletcher and others, 1949 (Mann, 1951) .
The evidence so far suggests that the larger and deeper coastal pits have been very dusty during the past two or three decades and any further mechanization or any falling off in the efficiency of their ventilation is likely to make them dustier still. A higher incidence of pneumoconiosis will be the inevitable result unless dust suppression (already in use in some Durham pits) is further extended, and it will be required in all pits which are actively developing and ultimately in all faces where any form of mechanized coal-getting is used. Summary Pneumoconiosis of coal miners has, in the past, occurred in a gross form in north east England following a period of expansion in the coal industry. Improvement in ventilation probably reduced the clinically recognizable disease to small proportions towards the end of the nineteenth century and beginning of the twentieth.
Mechanized coal-getting has probably increased the true prevalence of pneumoconiosis, but diagnosis has also improved. The changes in the lungs of Durham miners appear to be similar to those found in the soft coal area of South Wales except that they are less severe.
Evidence from routine mass miniature radiography at eight Durham pits suggests that a minimum of 3% to 6% of men in these pits show well marked pneumoconiosis.
Future developments in the coalfield will tend to intensify dust production and the risks of pneumoconiosis unless dust suppression methods are considerably extended.
